Background Clinical outcomes of early gastric cancer (EGC) patients after noncurative endoscopic submucosal dissection (ESD) have not been fully elucidated; we therefore aimed to clarify these outcomes. Methods A total of 3058 consecutive patients with 3474 clinically diagnosed EGCs at initial onset underwent ESD with curative intent at our hospital between 1999 and 2010. We retrospectively assessed the following clinical outcomes of noncurative gastric ESD patients with a possible risk of lymph node (LN) metastasis by dividing patients into two groups with different treatment strategies (additional gastrectomy and simple follow-up): presence of LN metastasis at the time of gastrectomy, incidence of LN and distant metastases during the follow-up period, clinicopathological factors associated with metastasis, and 5-year disease-specific survival (DSS). Results After exclusion of 75 noncurative ESD patients with only a positive horizontal margin, 569 noncurative ESD patients with a possible risk of LN metastasis were identified. Among the 356 patients undergoing additional gastrectomy, LN metastasis was identified in 18 patients. A positive vertical margin with submucosal invasion (odds ratio 3.6) and lymphovascular invasion (odds ratio 3.5) were significantly associated with LN metastasis. The 5-year DSS rate was 98.8 %. Among the 212 patients who underwent simple follow-up, LN and/or distant metastases were found in eight patients. In this group, lymphovascular invasion (hazard ratio 6.6) was significantly associated with metastasis with a 5-year DSS rate of 96.8 %.
Introduction
Endoscopic submucosal dissection (ESD) is currently performed for early gastric cancer (EGC) with negligible risk of lymph node (LN) metastasis; the reported curative resection rates range from 73.6 to 94.7 % [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . However, cases of noncurative resection still exist because the precise endoscopic prediction of EGC in terms of tumor depth, lateral spread, or lymphovascular invasion is difficult before treatment [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Although Japanese gastric cancer treatment guidelines describe nonsurgical management (close observation or immediate additional endoscopic treatment) instead of gastrectomy as an acceptable option for patients with differentiated-type adenocarcinoma in whom the only noncurative factor is a cancer-positive horizontal margin (HM), gastrectomy with LN dissection remains the standard treatment for cases of noncurative resection diagnosed with a possible risk of LN metastasis [4] . In general, noncurative ESD patients with a possible risk of LN metastasis are treated with additional gastrectomy; however, a relatively small number of these patients are selected to undergo simple follow-up without surgical treatment for various reasons [15] . Although several studies have reported clinical outcomes of noncurative gastric endoscopic resection (ER) patients, most of these reports have described clinical outcomes in a small number of patients without detailed assessments, with only two previous studies including more 200 noncurative gastric ER cases [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . Therefore, we attempted to clarify the clinical outcomes of noncurative gastric ESD patients with a possible risk of LN metastasis by dividing the patients according to the following two treatment strategies on the basis of data from a large consecutive patient series: additional gastrectomy and simple follow-up.
Patients and methods

Patients
Patients with metachronous EGCs after ER, EGCs in the remnant stomach, and EGCs in the gastric tube were excluded from the present study. Following exclusion, 3058 consecutive patients [male-to-female ratio 3.5:1; median age 68 years (range 27-94 years)] with 3474 clinically diagnosed EGC lesions at initial onset in the normal stomach (579 in the upper third, 1442 in the middle third. and 1453 in the lower third) underwent ESD with curative intent at our hospital between 1999 and 2010.
The risks and benefits of the ESD procedure were thoroughly explained to each patient, and written informed consent was obtained before ESD.
ESD procedure
The ESD procedure was initiated with the identification of the lesion and the marking of dots at a distance of about 5 mm outside the lesion border. After submucosal injection of saline solution or sodium hyaluronate (MucoUp Ò ; Johnson & Johnson, Tokyo, Japan) with epinephrine, a 1-to 2-mm precut incision was made with an electrosurgical needle knife (KD-1L-1; Olympus, Tokyo, Japan) or a DualKnife (KD-650Q; Olympus), followed by a circumferential mucosal incision outside the marking dots with an insulation-tipped (IT) diathermy knife (KD-610L; Olympus) or an ITknife2 (KD-611L; Olympus). The submucosal layer was then dissected with an ITknife or an ITknife2 after an additional submucosal injection.
After the lesion had been resected, histopathological examination was performed in accordance with the recommendations of the Japanese classification of gastric carcinoma [26] . The endoscopically resected specimens were sectioned at 2-mm intervals, and all specimens were reviewed by at least two board-certified expert gastrointestinal pathologists. Histological type was defined according to the major histological features of the resected lesions. According to the Japanese classification of gastric carcinoma and Japanese gastric cancer treatment guidelines, differentiated-type adenocarcinoma included tubular adenocarcinoma and papillary adenocarcinoma, whereas undifferentiated-type adenocarcinoma included poorly differentiated adenocarcinoma, signet ring cell carcinoma, and mucinous adenocarcinoma [4, 26] . Tumoral infiltration of the submucosa was subclassified as SM1 (less than 500 lm from the muscularis mucosae) or SM2 (500 lm or more from the muscularis mucosae) [4, 26] . The presence of ulcerative findings, including ulcer and ulcer scar, was histologically determined. Lymphovascular invasion was first determined with hematoxylin and eosin stained sections; when the diagnosis of lymphovascular invasion was inconclusive with hematoxylin and eosin stained sections, immunohistochemistry using the monoclonal antibody D2-40 and/or Victoria blue or Elastica van Gieson staining was additionally performed.
Pathological curability
According to the Japanese gastric cancer treatment guidelines from 2010 (version 3), the following was curative ESD for the absolute indications: en bloc resection, tumor size 2 cm or less, differentiated-type histological appearance, pT1a, negative HM (HM 0), negative vertical margin (VM 0), no lymphatic invasion, and no venous invasion [4] . In addition, the resection was considered as curative ESD for the expanded indications when all of the following conditions were fulfilled: en bloc resection, HM 0, VM 0, no lymphatic invasion, and no venous invasion, with (1) tumor size greater than 2 cm, differentiated-type cancer, pT1a (M), no ulcerative findings; (2) tumor size 3 cm or smaller, differentiated-type cancer, pT1a, ulcerative findings; (3) tumor size 2 cm or smaller, undifferentiated-type cancer, pT1a, no ulcerative findings; (4) tumor size 3 cm or smaller, differentiated-type cancer, pT1b (SM1). Resection that did not satisfy any of the above criteria was considered as noncurative ESD. In the present study, the patients were divided into two groups on the basis of the above-mentioned confirmation of pathological curability: (1) curative ESD for absolute indications or for expanded indications, and (2) noncurative ESD. For patients with multiple EGCs, the curability was considered as noncurative ESD when the criteria for noncurative ESD were fulfilled for at least one lesion.
Follow-up care after ESD
According to the Japanese gastric cancer treatment guidelines, noncurative ESD patients with a possible risk of LN metastasis were generally referred for additional gastrectomy with LN dissection [4] . If patients with noncurative resections were not selected to undergo surgical resection for various reasons, these patients generally underwent endoscopic surveillance with abdominal computed tomography, abdominal ultrasonography, or endoscopic ultrasonography every 6-12 months for at least 3 years, with annual follow-up thereafter. In addition, abdominal computed tomography or abdominal ultrasonography was performed every 12 months in noncurative ESD patients undergoing an additional gastrectomy.
Assessment of the clinical outcomes of noncurative ESD
By dividing patients into two groups with different treatment strategies (additional gastrectomy and simple followup), we assessed the following clinical outcomes of noncurative gastric ESD patients with a possible risk of LN metastasis: clinicopathological findings, including age, sex, and Charlson comorbidity index, for the two treatment strategies, the reasons for simple follow-up, the presence of LN metastasis at the time of additional gastrectomy, and the incidence of LN and distant metastases in patients selected to undergo simple follow-up [27] . We further analyzed the following clinicopathological factors associated with metastasis for each treatment strategy using multivariate analyses: age (younger than 70 years vs 70 years or older), sex (male vs female), location (upper/middle vs lower), macroscopic type (flat/depressed vs elevated), tumor size (less than 30 mm vs 30 mm or more), depth of invasion (mucosa/SM1 vs SM2), presence/absence of ulcerative findings, major histological type (differentiated type vs undifferentiated type), presence/absence of positive HM, presence/absence of positive VM with submuscosal invasion, and presence/absence of lymphovascular invasion. Finally, we assessed the long-term survival outcomes, including 5-year overall survival (OS) and disease-specific survival (DSS), for the two treatment strategies. We further analyzed the clinicopathological factors associated with gastric-cancer-related death in noncurative gastric ESD patients using multivariate analyses.
Clinical outcome data, including long-term survival outcome data, were collected retrospectively from medical records from October 2014 to December 2014. For patients who had not visited our hospital regularly, data were retrieved by our requesting the data from the referring physicians, contacting the patient's homes, or checking the statistical data maintained by the local government registry.
Statistical analysis
The Fisher exact test or the v 2 test was used for the univariate analyses to assess the clinicopathological factors associated with LN metastasis at the time of additional gastrectomy. We performed a multivariate logistic regression analysis for factors that were significant in univariate analyses to identify independent risk factors for LN metastasis. In addition, we performed univariate analysis using the log-rank test to evaluate the clinicopathological factors associated with LN and distant metastases in patients selected to undergo simple follow-up and the clinicopathological factors associated with gastric-cancerrelated death in noncurative gastric ESD patients. We then performed multivariate analysis using the Cox proportional hazards model for variables considered significant on univariate analysis.
Survival time was calculated as the interval between the date of the first treatment and the date of death or the last date on which patients were confirmed to be alive. Survival curves were drawn in accordance with the Kaplan-Meier method. Patients with successful follow-up were defined as those for whom information regarding whether they were alive over a 3-year period after the ESD or dead could be obtained. All the statistical analyses were performed with the statistical analysis software program SPSS, version 20 (SPSS Japan, Tokyo, Japan). P \ 0.05 was considered statistically significant.
Results
By patient-based analysis, 644 noncurative ESD patients were found (21 % of the 3058 EGC patients). After exclusion of 75 noncurative ESD patients with only a positive HM, 569 noncurative ESD patients with a possible risk of LN metastasis were identified and divided into two groups with different treatment strategies: additional gastrectomy (356 patients) and simple follow-up (212 patients); only one patient underwent additional ESD ( Fig. 1) . The clinicopathological findings for the two treatment strategies for noncurative gastric ESD patients are shown in Table 1 [9, 15, 27] . A higher proportion of SM2 invasion (n = 217, 61 %), lymphovascular invasion (n = 142, 40 %), and a positive VM with submuscosal invasion (n = 54, 15 %) was observed in the 356 patients who underwent additional gastrectomy, whereas a higher proportion of advanced age (age 70 years or older, n = 124, 58 %), comorbidity (Charlson comorbidity index 2 or greater, n = 43, 20 %), SM1 invasion with a noncurative factor (SM1 more than 3 cm or undifferentiated-type component with SM1 invasion, n = 35, 17 %), positive VM in mucosal cancer (n = 31, 15 %), and mucosal cancer with ulcerative findings and tumor size of more than 3 cm (n = 26, 12 %) was observed in the 212 patients who underwent simple follow-up ( Table 1) .
The following reasons were observed for patient selected to undergo simple follow-up (n = 212): (1) patient refusing to undergo surgery (n = 47, 22 %); (2) poor prognosis and/or high surgical risk (considered inoperable because of poor physical condition) because of advanced age (n = 46, 22 %), concomitant disease (n = 41, 19 %), comprising concomitant cancer in other organs (n = 27), and severe comorbidities (n = 14); (3) unknown (n = 7); and (4) the presence of noncurative factors that are regarded as indicative of a relatively low risk of LN metastasis by individual physicians (n = 71, 33 %). These noncurative factors include a positive VM in mucosal cancer (n = 23), mucosal cancer with ulcerative findings and tumor size of more than 3 cm (n = 17), SM1 cancer with tumor size of more than 3 cm (n = 14), undifferentiatedtype cancer with tumor size of more than 2 cm (n = 5), undifferentiated-type cancer with ulcerative findings (n = 4), positive HM in undifferentiated-type cancer (n = 4), positive VM in SM1 cancer (n = 2), and SM2 invasion (n = 2 each; 550 and 800 lm, respectively).
LN metastasis was identified in 18 (5.3 %) of the 338 patients undergoing additional gastrectomy in whom detailed data concerning surgical resection could be obtained (except the 18 patients whose data regarding surgical resection at other hospitals could not be obtained). Regarding clinicopathological factors associated with LN metastasis, a positive VM with submuscosal invasion and lymphovascular invasion was found to be significantly associated with LN metastasis at the time of gastrectomy on the basis of univariate analyses (Table 2) . By multivariate analysis for variables considered significant on univariate analysis with a marginally significant variable (depth of invasion), a positive VM with submuscosal invasion [odds ratio (OR) 3.6; 95 % confidence interval (CI) 1.3-10.2; P = 0.017] and lymphovascular invasion (OR 3.5; 95 % CI 1.2-10.4; P = 0.022) were significantly associated with LN metastasis (Table 2) .
Among the 192 patients who were selected to undergo simple follow-up with successful follow-up, LN and/or distant metastases was identified in eight patients (4.2 %) for a median duration of 70.0 months (range 1-181 months). Regarding clinicopathological factors associated with LN and/or distant metastases, lymphovascular invasion, a positive VM with submuscosal invasion, and SM2 invasion were found to be significantly associated with metastasis during the follow-up period by univariate analyses (Table 3) . On the basis of multivariate analysis for variables considered significant on univariate analysis with a marginally significant variable (ulcerative findings), lymphovascular invasion (hazard ratio 6.6; 95 % CI 1.4-32.0; P = 0.018) was found to be significantly associated with metastasis (Table 3) . M mucosal, SM submucosal, SM1 tumor infiltration into the submucosal layer less than 500 lm from the muscularis mucosae, SM2 tumor infiltration into the submucosal layer 500 lm or more from the muscularis mucosae, UL ulcerative findings, VM vertical margin Analysis of the long-term survival outcomes indicated that successful follow-up was achieved in 95 % (n = 540) of the 568 noncurative ESD patients with a possible risk of LN metastasis. Specifically, 469 patients were confirmed as alive for at least 3 years after the ESD, whereas 71 patients died of various causes (including 13 patients who died of gastric cancer); the remaining 28 patients were lost to follow-up. The median follow-up period was 74 months (range 1-181 months). Among 348 noncurative ESD patients undergoing additional gastrectomy who were successfully followed up for a median duration of 76 months (range 3-154 months), six patients died of gastric cancer, despite gastrectomy. Of these six patients, only one patient was found to have LN metastasis at the time of additional gastrectomy. The 5-year OS and DSS rates in the 348 patients who underwent additional gastrectomy with successful follow-up were 94.7 and 98.8 % respectively (Figs. 2, 3) . Conversely, among 192 patients HM horizontal margin, M mucosa, NS not significant, SM submuscosal, SM1 tumor infiltration into the submucosal layer less than 500 lm from the muscularis mucosae, SM2 tumor infiltration into the submucosal layer 500 lm or more from the muscularis mucosae, VM vertical margin a The 95 % confidence interval is given in parentheses who were selected to undergo simple follow-up with successful follow-up, seven died of gastric cancer. The 5-year OS and DSS rates among these 192 patients were 83.8 and 96.8 % respectively (Figs. 2, 3) . Assessment of the clinicopathological factors associated with gastric-cancer-related death in noncurative gastric ESD patients revealed that SM2 invasion, a positive VM with submuscosal invasion, and lymphovascular invasion were significantly associated with gastric-cancer-related death on the basis of univariate analyses (Table 4) . By multivariate analysis for variables considered significant on univariate analysis with clinically important variables (age, sex, and treatment) and a marginally significant variable (ulcerative findings), lymphovascular invasion (OR 6.7; 95 % CI 1.8-25.7; P = 0.005) and simple follow-up (OR 5.7; 95 % CI 1.8-18.2; P = 0.004) were found to be significantly associated with gastric-cancer-related death (Table 4) . HM horizontal margin, M mucosa, NA not applicable, NS not significant, SM submuscosal, SM1 tumor infiltration into the submucosal layer less than 500 lm from the muscularis mucosae, SM2 tumor infiltration into the submucosal layer 500 lm or more from the muscularis mucosae, VM vertical margin a The 95 % confidence interval is given in parentheses
Discussion
Therapeutic outcomes of gastric ESD are currently excellent; however, a small number of cases of noncurative resection still occur because of the challenging nature of precise endoscopic diagnosis of EGC before ESD [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . Although several studies have described the clinical outcomes of noncurative gastric ER patients, the definition of noncurative gastric ER differs between studies; most of these studies have assessed the clinical outcomes of noncurative gastric ER patients in small numbers of patients without detailed statistical analysis [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . For example, noncurative gastric ER was defined according to the Japanese gastric cancer treatment guidelines in some studies but was defined according to the original criteria in others [4, [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . In addition, with the exception of two studies by Oda et al. [15] and Yang et al. [16] , fewer than 200 noncurative gastric ER cases were included in previous studies [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] . To the best of our knowledge, the present study is the largest study demonstrating the clinical outcomes of more 500 noncurative gastric ESD patients, including long-term survival outcomes with a median follow-up period of more than 5 years and clinicopathological factors associated with metastasis and gastric-cancer-related death. The definitions of noncurative gastric ER in the present study were based on the Japanese gastric cancer treatment guidelines [4] . In terms of long-term outcomes of noncurative gastric ER patients, a study by Oda et al. [15] from our institution enrolled a large number of patients and evaluated the longterm survival outcomes of noncurative gastric ER patients with a possible risk of LN metastasis (n = 226) by dividing the patients into noncurative gastric ER patients undergoing additional gastrectomy (n = 144) and patients selected to undergo simple follow-up only (n = 82). Among the 144 patients who underwent additional gastrectomy, LN metastasis was identified in 6.3 % of patients, with a 5-year DSS rate of 97.8 % for a median follow-up period of 4 years. In contrast, distant metastasis was identified in 2.4 % of the 82 patients selected to undergo simple followup alone, with a 5-year DSS rate of 91 % for a median follow-up period of 3.2 years. Although their study thoroughly evaluated the long-term survival outcomes, it included noncurative gastric endoscopic mucosal resection patients in addition to noncurative gastric ESD patients with a median follow-up period of less than 5 years. Choi et al. [20] reported the long-term survival outcomes of noncurative gastric ESD patients with submuscosa-invasive gastric cancer (n = 89). This study demonstrated that OS and disease-free survival did not differ significantly between patients treated with additional surgical resection and patients undergoing simple follow-up after ESD. More recently, Yamanouchi et al. [21] reported that the DSS rate did not differ significantly between observation and additional surgery groups after noncurative ESD, although there were only 79 noncurative gastric ESD patients in their report. In addition, Hoteya et al. [22] described that gastric-cancer-related deaths and OS rates did not differ significantly between observation and additional surgery groups; however the number of noncurative gastric ESD patients included in this study was also less than 200 (165 patients). The remaining studies have predominantly focused on tumor recurrence after noncurative ER without detailed analysis of survival outcomes [23] [24] [25] . Accordingly, the long-term survival outcomes of noncurative gastric ER patients have not been fully elucidated. We therefore conducted the present study to clarify the long- Fig. 2 Kaplan-Meier curves for determination of the overall survival rates of early gastric cancer patients after noncurative endoscopic submucosal dissection (ESD) undergoing an additional gastrectomy or selected to undergo simple follow-up Fig. 3 Kaplan-Meier curves for determination of the disease-specific survival rates of early gastric cancer patients after noncurative endoscopic submucosal dissection (ESD) undergoing an additional gastrectomy or selected to undergo simple follow-up term survival outcomes of noncurative gastric ESD patients on the basis of our extensive clinical experience. In the present study, OS of the noncurative ESD patients who underwent simple follow-up was lower than that of the patients who underwent additional gastrectomy. Among the patients who underwent simple follow-up, advanced age or concomitant disease may have contributed to the poor prognosis of several patients in this group as the OS of the noncurative ESD patients who underwent simple follow-up was lower. Therefore, simple follow-up may be an acceptable management option instead of additional gastrectomy in noncurative ESD patients with lower survival HM horizontal margin, M mucosa, NS Not significant, SM submuscosal, SM1 tumor infiltration into the submucosal layer less than 500 lm from the muscularis mucosae, SM2 tumor infiltration into the submucosal layer 500 lm or more from the muscularis mucosae, VM vertical margin a The 95 % confidence interval is given in parentheses rates, such as elderly patients and/or patients with severe concomitant disease. On the other hand, additional gastrectomy with lymphadenectomy may be more appropriate than simple follow-up in noncurative ESD patients without concomitant disease and who are young enough to undergo recommended surgical interventions according to the Japanese gastric cancer treatment guidelines because of the favorable outcomes of surgical treatment [4, [28] [29] [30] . Thus, it is necessary to assess the clinicopathological factors associated with LN and/or distant metastases and gastriccancer-related death to identify noncurative ESD patients for whom additional gastrectomy should be particularly performed and to establish the evidence for decision making on additional gastrectomy in noncurative ESD patients. Accordingly, we assessed the clinicopathological factors associated with LN and/or distant metastases and gastriccancer-related death. The results of the present study showed that a positive VM with submuscosal invasion and lymphovascular invasion were independent risk factors for LN metastasis in noncurative gastric ESD patients undergoing additional gastrectomy. In addition, lymphovascular invasion was identified as an independent predictor of LN and distant metastases in patients undergoing simple follow-up. Further, lymphovascular invasion and simple follow-up were identified as an independent predictors of gastric-cancer-related death in noncurative gastric ESD patients. Thus, we concluded that additional gastrectomy should be particularly performed for noncurative gastric ESD patients with lymphovascular invasion or a positive VM with submuscosal invasion who were suspected of being at high risk of metastasis. In addition, we suggest that additional gastrectomy should be considered specifically for noncurative gastric ESD patients with lymphovascular invasion to avoid gastric-cancer-related death. Regarding the clinicopathological factors associated with LN and/or distant metastases in noncurative gastric ER patients, Yang et al. [16] reported venous invasion, SM2 invasion, or antral tumor location as an independent predictor for LN metastasis on the basis of the evaluation of 267 patients who underwent noncurative ER for EGC. They also reported LN metastasis rates of 1.1 % (95 % CI 0-2.7) in patients with one or no predictor and 17.8 % (95 % CI 9.7-25.8) in those with two or more predictors. In addition, Ishii et al. [17] reported that both SM2 and moderate/marked lymphatic invasion are significant predictors for LN metastasis that may be important as references for additional gastrectomy after ER on the basis of the assessment of 112 patients with clinical T1aN0 tumors who underwent additional gastrectomy after noncurative ER. Except for these two reports and the present study, no other studies with detailed assessment of the clinicopathological factors associated with metastasis and gastric-cancerrelated death have been performed in a large number noncurative ER patients. Further, the definitions of noncurative ER patients in the remaining reports were not based on the Japanese gastric cancer treatment guidelines [18, 19] . Most recently, Sekiguchi et al. [31] from our institution revealed detailed LN metastasis risk stratification data in EGCs and developed an 11-point scoring model with possible usefulness for the prediction of LN metastasis by using surgically resected EGC patients instead of endoscopically resected EGC patients. Therefore, the present study is particularly important as it provides sufficient evidence to identify predictors of metastasis and gastric-cancer-related death after noncurative ESD in a large number of noncurative ESD patients.
The results of the present study showed that lymphovascular invasion was an independent predictor of metastasis and gastric-cancer-related death in noncurative gastric ESD patients. Regarding the risk of LN metastasis in mucosal cancer with lymphovascular invasion, there was one patient (5.6 %) with LN metastasis among a total of 18 patients with mucosal cancer with lymphovascular invasion in this study (detailed data not shown). In addition, Sekiguchi et al. [31] reported the risk of LN metastasis in mucosal cancer with lymphovascular invasion to be 29.2 % (7/24) among 3131 surgically resected EGC patients; thus, the risk of LN metastasis is higher even in patients with mucosal cancer with lymphovascular invasion. Further, regarding histological examinations of lymphovascular invasion, Sako et al. [32] reported that the detection of lymphovascular invasion of undifferentiated-type cancer was difficult even with immunohistochemical staining. Therefore, despite extensive histopathological evaluation, including immunohistochemical staining, practical limitations in determining lymphovascular invasion, particularly for undifferentiated-type cancer, may exist, and we need to recognize the distinct possibility of such limitations.
The present study demonstrated the clinical outcomes of noncurative gastric ESD patients in a large number of patients with a median follow-up period of more than 5 years. However, the present study had several limitations. First, the results were obtained from a retrospective assessment based on the medical records of patients undergoing gastric ESD at a single major referral cancer center in Japan. Thus, a prospective multicenter nationwide study over a period of 5 years is required to evaluate the clinical outcomes of noncurative gastric ESD patients more precisely. Several multicenter prospective studies are being conducted [33] [34] [35] . Second, we did not directly identify EGC patients at relatively low risk of metastasis who could be followed up without additional surgery; instead we focused on noncurative EGC patients at high risk of metastasis and gastric-cancer-related death. Therefore, the results of our study, particularly our findings related to EGC patients at relatively low risk of metastasis, should be interpreted with caution because of this limitation. A study that focuses on the identification of EGC patients at relatively low risk of metastasis based on detailed data with risk stratification for LN and/or distant metastases after noncurative gastric ESD will be necessary to identify such patients who can be followed up without additional surgery [31] . In addition, the expected survival and surgical risk in individual patients who undergo noncurative gastric ESD could not be fully evaluated in the present study as it was difficult to obtain detailed information regarding stratification of the expected survival and surgical risk in individual patients in this retrospective study. Therefore, a prospective study including objective evaluation of the expected survival rate and surgical risk in individual patients is required to establish more appropriate treatment strategies and to develop more individualized treatment plans for patients undergoing noncurative ESD.
In conclusion, additional gastrectomy should be particularly performed in noncurative gastric ESD patients with high risk of metastasis such as those with lymphovascular invasion or a positive VM with submuscosal invasion.
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